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1 
This invention relates to a new and improved 
altitude warning signal system for aircraft and 
the like. 
Increasing speeds of certain types of aircraft 
make it desirable, if hot essential, to warn the 5 
pilot automatically when predetermined altitude 
levels are reached. The velocity at which these 
ships travel causes high altitude levels to be 
reached quickly, and the safety of the pilot may 
be endangered unless a signal is provided to 10 
assure that he will be advised upon reaching the 
high altitude level at which, for example, oxygen 
becomes necessary for sustained flight, or the 
high altitude level representing the maximum 
service ceiling of the aircraft. 15 
Accordingly, it is an object of the invention to 
provide a new warntng signal system capable of 
energizing a signal at a predetermined altitude 
level, and, although the signal may be deener- 
gized after the pilot has received the proper 2O 
warning, it will again be energized if the plane 
goes to and above a higher predetermined altitude 
level where another warning is desirable, or goes 
below either level and returns to and goes above 
the saine again. «. ;25 
A still further object of the invention is to 

2 
and 0 and 7 I, respectively, arranged with respect 
to walls 4 and § so that these walls will engage 
contacts {} and 7{} before engaging contacts I! 
and 7 L While the spacing between these walls 
and these contacts may be adjustable in order 
that switches 7 and 8.may be closed at different 
altitude levels if so .desired, the arrangement 
shown in Fig. 1 contemplates switch 7 closing, 
for example, at ten thousïnd feet altitude, and 
switch 8 closing at forty thousand feet altitude. 
Switch 7 has its contacts I{} and ! in an actu- 
ating circuit 12 that includes an actuating relay 
coil 14. When wall 4 initially flexes outwardly, 
it will flrst be brought into a somewhat fluttering 
engagement with contact 10. Due to vibration 
and this somewhat fluttering action of wall 4, 
the engagement will be made and broken a hum- 
ber of rimes before the outward flexingwill reach 
a stage causing the wall to.press flrmly against 
contact {] and keep the engagement closed. 
Thereafter, Wall 4 will initially engage contact 
Il. The flrst surge of current will be through 
wire .13, Tèly |.4, Wires § and 16, contact Il, 
wall 4-and to ground through return connection 
at 17. Immediately, actuating relay 4 is ener- 
gized and contact 2{} of switch i9 engages spring 

provide an altitude warntng signal system capable " ! 8. This rcl0ses the circuit which includes wires 
of accurate operation and which wfll not be dis- 2! and 22 and contact 0. This circuit functions 
turbed by flight vibration to which it will be as a holding Circuit for .relay 4 to keep it ener- 
subjected. «.0 gized after the flrst impulse of current through 
A still further object of the invention is to pro- relay 4. Without this arrangement it wili be 
vide a warning signal system that is simple and apparent that the initial fluttering engagement 
has a minimum number of parts. Of wall 4 with contact {} would cause a repeated 

Other objects and advantages will be apparent 
from the following detailed description-when<5 
taken in connection with the accompanying 
drawings which form a part hereof. 
In the drawings: 
Figure 1 is a wiring diagram illustrating one 
embodiment of the invention; and 0 
Fig. 2 is a wiring diagram illustrating another 
embodiment of the invention. 
The illustration in Fig. 1 includes a novel type 
of aneroid switch ! adapted to close at a plurality 
of altitude levels and to energize a series of cir-;45 
cuits to effect operation of a signal designated 
broadly as 3§. Although this aneroid may be 
constructed in any preferred way, it is shown as 
having an annular housing 3 with opposed flex- 
ible walls 4 and § forming a chamber.2 which'50 
is evacuated so that a lowering of atmospheric 
pressure will cause walls 4 and 5 to flex out- 
wardly and engage the contacts of switches 7 
and 8. Switches 7 and 5 each have .a set Of. 
novelly spaced contacts, designated H} and  55 

make and break of the relay circuit, and con- 
sequently, a chattering at relay 14 until the wall 4 
moves far enough to flrmly press against contact 
-{]. By having an open circuit initially for con- 
tact {}, the fluttering action of the wall 4 as it 
flexes outwardly is ineffective and engagement is 
completed only after further flexing of wall 4 
causes a flrm contact between the wali and con- 
tact ! 0. Thereafter a single touch of wall 4 with 
contact ! energizes relay 4 suIficiently long, 
although the action is almost instantaneous, to 
cause a lock-up of relay 4 through switch 5. 
. A single circuit 25 comprises a wire 2ç, a switch 
27 having a contact 28 and a contact spring 25., 
a wire 3{}, a switch 3! having a contact 32 and 
a contact spring 33, a wire 34, signal 35 and 
return line 35. The arrangement is preferably 
such that switch 27 is normally closed and switch 
3! ls normally opened, ttence, when switch 3! 
is closed by the actuation of relay 4, the signal 
circuit 25 is closed and the signal element 35, 
vhether audible Or visual, will be actuated. " If 
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aneroid  is calibrated to close switch ], say ai 
a ten thousand feet altitude, signal  will imme- 
diately operate and warn the pilot or other 
attendant that the aircraft bas reached and is 
passing beyond this altitude level. 5 
To effect a terminatio'n or cut-out of the signal 
5, a cut-out circuit 40 is provided. This cut-out 
circuit 9,comçrises a switch 4 having contacts 
2 and 3,.wh'e45, a portion of coil designated  
 a controt relay 2, wire 45, contact @S of switch 
gS, contact spring S and wire . When relay 
4 is energized by the closing oï actuating circuit 
 2 at aneroid , stch  ts aise closed, the signal 
circuit 5 atso is closed and signal S is actuated. 
!t witl rematn actuated until-cut-out circuit  
is closed at swttch @, which actuates relay 2 
and oçens switch 2. Immediately, he signal. 
circuit is opened and the signal ' is stopped. 
In order te keep signal circuit 2 deenergized 
after switch !  actuated, which is preferably 
of the push-button type, a holding circuit   
provided for coil . of relay . This-holdflng 
circuit  includesa wire and a switch .hav- 
ing.a contact spring 58 and a contact-, tt also 
includes we , switch  having a contact  
and-a contact spring 2, which noallyengage 
each other when rely  is deenerszed. Contact 
spring 2 is connected bY wire  to grodcon- 
nection $5. Consequently, a mere touch of the 
release or cut-out switch  by the pilot will.3o 
promptly open signal circuit.25 and switch , 
and this switch 2 will be hetd opened by holding 
circuit  keeping coil 4 of relay  energized. 
Th condition contue as long as aneroid 
keeps actuating circuit 2 closed-at switch ]. 35 
¥hen aneroid  ope switch , as .will be-the 
. case if the plane drops be!ow the -level at which 
-aneroid .. is calibrated to close switch  elay [ 
is immediatety deenergizedand all of .the switches 
, -$,  are opened. Coil 4 of relay' is then 
deenergized and the holding circuit 5 is-broken. 
Switch  then closes, but the signai circuit 2 
 includes switch   which opewhen relay   o£ 
' actuating circuit 2 is deenergized. -However, if 
.. he plane again crosÇes the altitude level af which 
. aneroid  is calibrated to closeswitch , switch 
3 wfll be immediatety closed and.sial  ac- 
tuated. If wiH-continue fo signal .the plane's 
ascent above this predetermined altitude level 
-ntil switch   actuated. 
A second setting for aneroid  -tsrepresented by 
switch 8, which may be similar in comtruction 
and operation to switch . It inciudes contacts 
. and   arranged in spaced relation so that con- 
tact 9 is engaged by wall  belote contact . 
When contact   is finally engaged by waH 5, the 
.]atter wfll-be in firm contact with contact , and 
hence, the flrst surge of current through wire 
-2 of actuating circuit 3 will energize relay S 
snd close the contacts  and ] of switch . 
. Contact  connects with contact  by mea.ns of 
,«.ire ï. Switch  also includes contact 8 which 
normally .is open but which engages contact 
spring  when relay  is energized. 
If will be presumed that the setting of anerod 
I epresented by switch $is for a. greater attitude 
fer.et than the setting represented by switch 
 Consequently, when switch 8 isclosed by aneroid 
, .coil  will be energized because sitch  wi!l 
be.cloed and relay 4 will be held energized. 70 
Contact 8 is coected m a second holding cir- 
cuit îor relay 2. This second holding circuit 
designated 89 and includes a wire a, a switch 
 having a contact  .ánd a spring contact 
which comnects to coil  of relay 2 by means .Ta 

of Wires 66 and 87. When aneroid  ctoses switch 
$, actuation of relay 63 opens switch { ai contat 
6 and closes it at contact . During the bïeak 
and make period, the first holding circuit 5'3 for 
relay 52 is opened and coit 44 of relay 52 is 
immediately deenergized. Switch 2 . is, therefore, 
allowed to close and the signal circuit 25 is ener- 
gized to açtua e signal'3'5:...Signát .35 ':witl remafi 
actuated.iintit 'deenergizëd«by cut-0ut circuit 5 
through the closing of switch g. ïnstead o£ the 
Current flowing through coil .4 only of relay 
it will now .flow. through both coils  and 85, 
wire 67, wire6, ctosed switch 82, wire 8, contact 
7,.contact spring 62, wire 64 and return con.nec- 
. tion .. Relay  wflt, therefore, remain locked 
in actuated position to hold switch  open in 
order to keep signal 35 deenergized. 
If it is assumdd, for purposes of illustration 
only, tht switch 7 will be closed at an altitude 
tevel of ten thousand feet and switch $ wilt be 
 ctosed-a :an attitude :!eve! of .forty thousand feet, 
-.signal 5 will:be energized when switch .7 is cloed 
and will remain c]osed at and abow thisiteve! 
until deenrgze by a mcmentary closing of 
switch-  . Signal-  5 wil.t -thon. remin inactive 
until one oftwo conÇitions.obç.in, irst, t.will 
close agginif the.plane shou!d flrst..drop below 
ten thousand-feet. and again, fise to and above 
this !eve!. Second, a,ïter .i is deenergized by 
operation of.switch 4, it wfll close-again.iî the 
plane rises above forty thousand.feet.. 
 Provision has ben ruade ira the form of con- 
-denser 9 bridged across coils 44 and 5 to pre- 
vent relay 52 being.deenergized when contact 2 
moves from contact-6 to contact $ upon de- 
energization:of relay-6. Thus,-switch 2 is held 
 op en.:and signal  isprevented from operation 
-.at this rime.. The current stored up in this con- 
.denser } wfil :be dequate-to maintain coi!s ., 
4o and 85 energized long .enough-to-prevent retay 2 
from being de_energized before holding circuit 
is,established by contact82 moving into enguge- 
ment with contact-.. .  
Fg. 2 itlustrates a-m0difiedstructure. Agah], 
45 aneroid  is pïovided with switches and 8 having 
,contacts - } and .  and. and   respectively i 
.holding-circuits-95. and 9, switch ....being af- 
. rangëd or closing-:at a .lewer. altitude level than 
switch . As .previously, contact  connects by 
{} a wire 9 to ]'elay 9 having a return connection 
9. Operation of relay 8.c!oses switch 0 hav- 
ing .a .-contact .spring !|. and a contact '2. 
Switch |e0 with wires- and }-constitutes a 
hotdin circuit-fm rel.y 8 when v/dl r-of .aneroil 
 flrst fl],mly engages-contact"t9 nd then. con- 
tact . Relay-8 also ctoses.-switch 5 having 
contact   and a contact spring  0.. Switch  
is connected by wires  and .9 to one side of 
the line while wire   ] connects it to a relay   
by a wire  and to a normally closedswitch 
-5 by a wire 6. Switch  !5 is included in a. 
signal circuit t6 by :a wire 9, a wire 2, a 
relay 2, a wire 22 and return connection 12,3. 
 Signal circuit  also includes a normal open 
.65. switch 25 having its contacts 2 and 2 closed 
when ïelay.  2  is actuated..Contact t 2 connects 
by .a.wire 2 to ., signal 29 connected at .its 
otheï terminal to wire $ shown cormected fo 
the positive side of the current supply. Contact 
.2 is connected by a wire $ to the return side 
 2.-o:f the-line] consequently, when switch .7 is 
closed -by aneroid $ a.nd actuating circuit 93 
..closed to energize relay 98, the cum'ent wiil flow 
from the positive side illustrated at 3 through 
wile 19,. wire/8, alosed.switch !, wires- 



and   8, normally, closed switch i  §, wires 
and 28, relay 2-, wire 22 andreturn side 
Immediately, switch 2§ is.closed and current will 
flow frein  38 throughsignal  28, wire  28, switch 
2@, wire 3 and return side 23. Signal 29 will 
continue te operate until ifs circuit is opened by 
deenergizing relay [ 2 [. 
lelay 2 is deenergized by the closing of a 
switch 3@ having contacts 38 and. 37. Con- 
.tact 37 is connected te the return side 23 of 
the line by a wire 38. C'ontact 38 is connected 
bya wire 39 te wire 48. Wire 48 is connected 
te a normally closed switch 4 which is con- 
.nected by wire 42 te relay . The current 
will flow in this cut-out circuit designated 
first frein wire 89, wire 88, closed switch 
wires 8 and 2, relay  I, wire 42, normally 
c]osed contacts 48 and 47, wires 48 and 138, 
witch 3@ and wire 38 te return side 23. " With 
reay  I  actuated, signal circuit   8 is broken af 
switch  I @ which is then opened while a holding 
circuit 148 is closed af svitch 4 by its contact 
9 moving upwardiy te engage contact 4@ and 
lift if out of engagement with contact 
The current will flow through holding circuit 
148 flrst through wire 89, then wire 1{}8, closed 
switch 8@, wires 8 and  2, relay  , wire 
contacts 46 and 48, wire @8 and return side 
23. This holding circuit 48 will continue te 
persist and keep relay    energized in order te 
ho]d switch @ open, and consequently, te hold 
coil 2 deenergized and switch 2@ opened. 
While coil 2 is deenergized and switch 2@ is 
he]d opened, signal 29 canner operate,  If, how- 
over, the aircraft should drop below the prede- 
termined altitude level af which-switch 7 is 
closed by aneroid , actuating circuit 8@ is opened 
and re]ay 98 is deenergized. Switch {}@ is thon 
opened, which deenergizes relay  and resets 
switches @ and 4 se that upon a return of 
the plane te this .altitude level, the system wi]l 
be reestablished and will function te operate sig- 
nal 129 again. 
If the plane shou]d ascend te the second alti- 
tude ]evel ai which aneroid  wfll close switch 
actuating circuit 96 will be closed and relay 
wil] be energized. The operation of switch 8 is 
the saine as switch 7. Contact 78 will beflrst 
engaged by wall @. Any fluttering engagement 
will net complete the circuit. When the en- 
gagement is firm]y ruade, wall @ wi]l have flexed 
outward]y far enough te engage contact 71. This 
will cause the current te flow momentarily 
through wire  @2, coil  @  and wire  @3. Actu- 
ation of relay  @  closes switches  @8 and  @7, t.he 
former te establish a holding circuit @8 for relay 
15 and the latter te close the alarm circuit, 
which new includes wire 89, wire 88, switch 
having contacts 16 and 82, wire 83, normall.v 
closed switch 84 having contacts .6@ and 
wire 20, re]ay 2, wire 22 and return con- 
nection 23. Again switch 2@ wil] close te actu- 
are signal 
A switch 187, simi]ar te switch 4, with nor- 
ma]ly closed contacts 68 and 69, is provided 
in circuit with cut-out circuit 39 by means of 
wire I} and a wire 7 leading frein contacts 
8 te relay 72. After signal circuit 18 is 
clesed by the closing of switch @7, actuation of 
Switcri 3@ of cut-out circuit 39 causes current 
te flow through relay 72. Switch 64 is then 
opened and signal circuit  8 is deenergized.. 
A holding circuit 73 is established by means 
of movab]e contact 74 of switch 187 engaging 
contact 68 and then. lifting if ïrom contact 

The current wtll then flow from c0ntact"3 
through contact 74; wire 7§ and return"t0 
This condition obtains as long as the plane is 
af or above the altitude level represented 5y he 
5 closing of switch 8. AS soon as the plane drops 
below this predeterminëd level, switch@ wi]l open 
and romain open unless the plane again as6ends 
fo this predeterrnined level. If the plane does 
so ascend, the alarm 28 will again function and 
i0 require operation of switch 3@ belote if Will be 
stopped. As previously.stated, signal  29 may be 
an audible alarm or instrument carrying a !amp 
which will light and be visible when the signal 
circuit is closed. 
15 " If will bi observed from the foregoing descrip- 
- tion that an altitude warning signal system has 
been provided which will operate a warning sig- 
nal at a plurality of altitude levels as a plane 
ascends fo these levels and which signal requires 
0  deenergization each rime and remains deenef- 
gized until the plane enters one of the higher 
altitude levels ordescends and reenters any 0ne 
of these ]eve]s. The system is extremely accu- 
rate and sensitive so as fo assure operation of 
_5 the signal each rime if is required. The aneroid 
and ifs circuit making parts also assure accu- 
racy in operation becauseflight vibration or 
jarring will not hinder the movement of the 
switch parts. " 
.0 Without further elaboration, the-.foregoing 
will se fully explain the gist of my invdntion that 
others may, by applying current .knowledge, 
readily adapt the sam for ue under varying 
conditions of servicè, without eliminating certain 
; features, which may properly be said te consti- 
tute the essential items of nove]ty ïnvoived, 
which items are intended te bë deflned and se- 
cured te mè by the fo]lowing claires. ' . 
I claire: 
O 1. In an altitude warning signal system, he 
'combination of an actuating electric circuit 
having a circuit clos$ng, aner0id and n actuating 
device therein, two contacts engageble by said 
aneroid, one of said contacts being directl: con- 
45. n ected in said actuating circuit and the other 
said contact being connected in said actuating 
circuit through a circuit making and breaking 
unit contro]led by said actuating device te provide 
a holding circuit for said actuating device When 
50 the flrst mentioned contact is engaged bF said 
aneroid, a signaling circuit closed by said gctu- 
ating device and a cut-out circuit for said signal- 
ing circuit, and a control device for opening said 
signaling circuit when said cut-out circuit is 
5. closed. 
2: In an altitude warning sgnal systen, the 
Combination of an aneroid operab]e at a.plura]ity 
of altitude love]s, an actuating electric cil'cuit for 
each of two predetermined levels and a circuit 
60 making and breaking unit in each actuating cir- 
cuit te close the circuit upon an ascent of said 
aneroid beyond said predetermined altitude leve]s 
and rerriain closed above said predetermined alti- 
tude love]s, an actuating relay for each actuating 
65 circuit, a signaling circuit common o both actu- 
' ating circuits and operab]e by their said actuating 
devices, a cut-out circuit for said signa]ing cir- 
cuit, and a control device energizable by said cur- 
eur circuit te open said signa]ing circuit. 
70. 3. In an altitude waming signal system, the 
combination of an aneroid operable at a plurality 
of altitude levels, an actuating e]ectric circuit for 
each level te be c]osed at said leve] and remain 
closed above said level and a circuit making and 
7 breaking unit in each actuating circuit te Close 



the circuit upon an ascent of sald.aneroid beyond 
predetermined altitude levels, a signaling circuit 
common to both actuating circuits and operable 
by the closing of said actuating circuits by sald 
circuit making and breaking units, a cut-out cir- 
cuit for said signaling circuit, and a control de- 
vice energizable by said cut-out ch'cuiç to open 
said signaling circuit. 
4. In an altitude warning signal system, the 
combination of an aneroid operable ata plurality 
of altitude levels, an actuating electric circuit for 
each of two predetermined levels and a circuit 
making and breaking unit in each actuating cir- 
cuit to close the circuit upon mn ascent of said 
aneroid beyond said predetermined altitude levels 
and to romain closed above said levels, a signal- 
ing circuit common to both actuating circuits 
and operable by the closing of said actuating cil'- 
cuits by said circuit making and breaking units, 
a cut-out circuit for said signaling circuit, a con- 
trol device.energizable by said cut-out circuit to 
open said signaling circuit, and holding circuits 
controlled by said actuating circuits for keeping 
sald control device actuated and sald signaling 
circuit open. 
5. In an altitude warning signal systëm, the 
combination of an aneroid operable ata plurality 
of altitude levels, an actuating electric circuit for 
each of two predetermined !evels and a circuit 
making and breaking unit in each actuting cir- 
cuit to close the-circuit upon an ascent of sai.d 
aneroid beyond said predetermined altitude lewls 
and to maintain said circuits closed above sid 
levels, a signaling circuit common to both actum 
ating circuits and operable by the closing of se, id 
actuating circuits by said circuit making ancl 
bl.eaking units, mans for opening said signaling 
circuit, and means for keeping said opening 
means actuated while said actuating cfl'cuits are 
closed. 
. In an altitude walning signal Eystem, the 
combination of an aneroid operable at a plurality 
of altitude levels, an actuating electric circuit for 
each of two predetermined lvels anà a circuit 
making and breaking unit in each actuating cir- 
cuit to close the circuit upon mn ascent of sid 
aneroid beyond said predetermined altitucle 
!evels, a signaling circuit common to both actu- 
ating circuits and operable by the closing of said 
actuating circuits, a relay for opening said sinal- 
ing circuit, and a capacitance in para]lel with-said 
relay adapted to maintain actuation of said ïelay 
as the aneroid descends below the upper of said 
two predetermined altitudes.  
7. In an altitude warning signal system, the 
combination of an aneroid operable ata plurality 
of altitude levels, a relay for each altitude level 
adapted to be actuated by the ascent of .said 
aneroid rG said altitude levels, a signaling circuit 
closed by the actuation of any of said relays, a 
manually opeïable reiay for opeuing sad signal 
ing circuit, and holding circuits controlled by said 
flrst relays for holding said signalin2" circuit open 
when opened by said manually operab!e relay. 
S. In an altitude warning signal system, the 
combination of an aneroid operable at a plurality 
of altitude levels, an actuating circuit for each 
altitude level adapted tobe closed by the ascent 
of said aneroid to said altitude levels and to re- 
main closed above said altitude levels, a signaling. 
circuit, an operating circuit associated with and 
operated by each of said actuating circuits and 
adapted to close said signaling circuit whn either 
or all of said actuating circuits are closed, and a 
man!ally oprated cut-out circuit for said op- 

erating circuits including control devices energiz- 
able when said cut-out circuit is c]osed te open 
sald operating circuits. 
9. In an altitude warning signal system, the 
5 'combination of an aneroid operable ata plura]ity 
of altitude levels an actuating circuit for each 
altitude level adapted tobe closed by the ascent 
of said aneroid to said altitude levels, a signaling 
circuit, operating circuits adapted te close said 
iO signaling circuit when either or al] of said actu- 
ating circuits are closed, a cut-out circuit foi" 
each operating circuit, a control device adapted 
to open said signalling circuit, and a holding cir- 
cuit therefor for each cut-out circuit, said con- 
13 trol device being energized by the closing of the 
cut-out circuit and remaining closed until opened 
by o.ne of the actuating circuits. 
10. In an altitude warning signal system in- 
cluding an aneroid, the combination of an actu- 
0 ating electric circuit having a circuit closing 
vice including a plurality of contacts adapted to 
be closed by the ascent of said aneroid beyond a 
pçedetermined altitude level, an actuating relay 
in sald circuit, a plurality of switches adapted to 
. be closed by said relay when said actuating cir- 
cuit is closed by said circuit closing device, a 
signal circuit having one of said switches therein 
adapted to be closed by said actuating relay, a 
cut-out circuit having another of said switches 
:0 therein also adapted to be closed by said actu- 
ating relay, a holdLng circuit having contacts 
closed by said aneroid at an altitude below said 
predetermined altitude also having another of 
said switches in circuit with said contacts closed 
;. by said aneroid adapted to be closed by sald 
actuating relay to hold said actuating circuit 
closed, a control relay in sald cut-out circuit, and 
a normally closed switch in said signal circuit 
adapted tobe opened to open said signal circuit 
.0 when said control re]ay is energized. 
11. In an altitude waming signal system in- 
cluding an aneroid, the combination of an actu- 
ating electric circuit having a circuit closing de- 
vice including a plurality of contacts adapted to 
4,5 be closed by the ascent of said aneroid beyond a 
predetermined altitude ievel, an actuating relay 
in sald circuit a plurality of switches adaped to 
be closed by said relay when said actuating cir- 
cuit is closed by said circuit closing dvice, a 
0 signal circuit having one of said switches therein 
adapted to be closed by said actuating reiay, a 
cut-out circuit having another of said switches 
therein also adapted to be closed by said actu- 
ating relay, a holding circuit having contacts 
3 closed by said aneroid at an altitude below sald 
predetermined altitude also having another of 
sald switches in circuit with said contacts closed 
by said aneroid adapted to be closed by sald actu- 
ating relay to hGld said actuating circuit closed, 
60 a control relay in said cut-out circuit, a nomnally 
closed switch in said signal circuit adapted to 
opened fo open said signal circuit when said con- 
trol relay is energized, a holding circuit for said 
control relay, and a switch adapted to be closed 
.3 by said cont'ol relay to hold sald contro! relay 
closed as long as said switch in sald cut-out cir 
cuit is held closed by said actuating relay. 
12. In an altitude warning signal system in- 
. cluding an aneroid, the combination of an aciu- 
ïO ating electric circuit having a circuit closing de- 
vice adapted to be closed by the ascent of said 
aneroid beyond a predeteçmined low altitude 
level, an actuating relay in said circuit, a plurality 
of switches adapted to be closed by said relay 
î5 when said actuating circuit is closed by said cir- 
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cuit closing device, a signal circuit having one of 
said switches therein adapted tobe closed by said 
actuating relay, a cut-out circuit having another 
of said switches therein also adapted tobe c!osed 
by said actuating relay, a holding circuit also 
having another of said switches therein adapted 
tobe closed by said actuating relay to hold Said 
actuating circuit closed, a control relay in said 
cut-out circuit a normally closed switch in said 
signal circuit adapted tobe opened to open said 
signal circuit when said control relay is ener- 
gized, a holding circuit for said control relay, a 
switch adapted tobe closed by said control relay 
to hold said control relay closed as long as said 
switch in said cut-out circuit is held closed by 
said actuating relay, a second actuating electric 
circuit having a circuit closing device adapted 
after said first actuating circuit is closed tobe 
closed by the ascent of said aneroid beyond a pre- 
determined high level, a second actuating relay, 
a second set of switches, said second set of 
switches being actuable by said second actuating 
relay, a second holding circuit for said control 
relay having one of the last said switches therein, 
said switches having a contact in said first hold- 
ing circuit and a contact in said second holding 
circuit, the movement of said switch from said 
contact in said first holding circuit to said second 
holding circuit de-energizing said control device 
and closing said signal circuit until said cut-out 
circuit is again closed or said second actuating 
circuit is opened at said aneroid, said first actu- 
ating circuit remaining closed to keep said signal 
circuit closed if hot opened by said cut-out cir- 
cuit before said second actuating circuit is 
opened. 
13. In an altitude warning signal system, the 
combination of an aneroid operable ata plurality 
of altitude levels, an actuating circuit for each of 
two predetermined levels and a circuit making 
and breaking unit in each actuating circuit fo 
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close the circuit upon an ascent of said aneroid 
beyond said predetermined altitude levels, a 
signal circuit common to both actuating circuits 
and operable by the closing of said actuating cir- 
5 cuits, a relay having two energizing series con- 
nected windings for opening said signaling cir- 
cuit, the first of said windings energizable above 
the lower of said predetermined altitude levels, 
and both of said windings energizabe above the 
10 upper of said altitude levels, holding means for 
keeping said relay energized while said actuating 
circuits are closed, and capacitance means in 
parallel with said windings of a magnitude to 
maintain actuation of said relay as the aneroid 
15 descends below the upper of said predetermined 
altitude levels. 
JOH S, BAKER. 
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